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 INTRODUCTION 

1.1 Overview 

The objective of the Integrated Photogrammetric Control Environment (IPCE) is to incorporate all aspects 

of the photogrammetric control process within a single interactive and user friendly environment. By 

simplifying data management, providing statistical and 2D/3D graphical data analysis tools, and automating 

processes and analysis, we improve the efficiency and cost-effectiveness of the process. This in turn is 

likely to improve the quality of products such as Digital Image Mosaics and Digital Terrain Models, and 

geologic maps using them as basemaps. 

1.2 Points of Contact 
 

1.2.1 Information 

 

To be completed. Provide a list of the points of organizational contact (POCs) that may be needed by the 

document user for informational and troubleshooting purposes.  Include type of contact, contact name, 

department, telephone number, and e-mail address (if applicable).  Points of contact may include, but are 

not limited to, help desk POC, development/maintenance POC, and operations POC. 

1.2.2 Help Desk 

 

To report issues and ask questions, visit the Astrogeology Support and Issue Tracking System at the link 

below. 

 

https://isis.astrogeology.usgs.gov/fixit 

1.3 Organization of the Manual 
 

To be completed 
 

2.0 ï User Interface - Whatôs in the menus, Project Tree and its corresponding nodes. 

3.0 ï Cnet Editor View - Overview of editing control nets using tables and filter options. 

4.0 ï Cube DN View - How to display image DN data as well as the available tools for analyzing the data. 

5.0 ï Footprint View - How to display polygon(s) of image borders in order to show image locations relative   

to one another.  

6.0 ï Control Point Editor - Overview of the tools available in control point editor. 

7.0 ï Control Net Health Monitor - What to expect from the control net health monitor as well as how to 

use it to keep nets healthy. 

8.0 ï Image Measurements ï This section will expand on using the control point editor to add and remove 

points to control networks. 

9.0 ï Bundle Adjustment - This will be a guide on how to use ipce for bundle adjusting and controlling 

images. 

10.0 ï Known Issues - This program is still under construction and known issues will be listed here. 

 

https://isis.astrogeology.usgs.gov/fixit
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1.4 Acronyms and Abbreviations 
 

Provide a list of the acronyms and abbreviations used in this document and the meaning of each. 

¶ USGS ï United States Geological Survey 

¶ ASC ï Astrogeology Science Center 

¶ ISIS ï Integrated Software for Imagers and Spectrometers 

¶ IPCE ï Integrated Photogrammetric Control Environment 

1.5 Installation and System Information  

1.5.1 Installing ISIS3 

Detailed instructions for downloading and installing ISIS3are provided at the link below.  

  

https://ISIS3.astrogeology.usgs.gov/documents/InstallGuide/index.html 

1.5.2 System Requirements 

System requirements are provided in the installation link in Section 2.0.1 above and repeated below for 

quick reference. 

 

Operating System Requirements Minimum Hardware Requirements 

ISIS DOES NOT RUN ON MS WINDOWS. 
Supported UNIX variants includeé 

 

¶ Ubuntu ¶ 64-bit (x86) processors 

¶ RHEL ¶ 2 GB memory 

¶ Debian ¶ 10-180 GB disk space for ISIS installation 

¶ Fedora ¶ 10 GB (to many TB) for processing images 

¶ Mac OSX ¶ Quality graphics card 

1.6 Data Requirements  
In the future IPCE will be able to ingest images into ISIS3 cube format. As of now please take these steps 

with images to get images into cube format so IPCE can further process them. 

1.6.1 ISIS3 Cubes 

In the future IPCE will be able to ingest images into ISIS3 cube format. Currently however, images must 

already be in the ISIS3 cube format to import into IPCE. Further, they must be in Level1 space (i.e. not 

projected) and must contain SPICE information (via spiceinit). If footprintinit has not been run on the cubes, 

a footprint will be created upon import (which can be time consuming). 

1.6.2  Control Networks 

Currently control networks can be edited but not created within IPCE. Use ISIS3 applications such as 

autoseed, seedgrid, findfeatures, and pointreg to create a control network to import into IPCE.  

  

 

https://isis.astrogeology.usgs.gov/documents/InstallGuide/index.html
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 USER INTERFACE 
 

The IPCE user interface (UI) (Figure 1) consists of three major components, 1) the project tree on the left; 

2) the work space to the right of the tree; and 3) the warnings and history windows at the bottom of the 

interface. The project tree contains all project data including imported data and generated results (e.g. from 

 

 

Figure 1:IPCE user interface. Top: interface display on startup with project tree view on the left and working space on the right. 

Bottom: example project with image cube view displayed in the working space. 

 

Project 

Tree 

Work  

Space 

Warnings 

&  History 
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the bundle adjustment). The project tree is described in Section 3.3 below. In the working space all imported 

data can be displayed and manipulated (e.g. Figure 1, bottom).  

2.1 Main Menu 

2.1.1 File Menu 

 

From the File menu (Figure 2) one can open, save, and close projects; import data; and exit IPCE. 

2.1.1.1 Open Project  

An existing project can be opened from the file menu shown below and clicking open project or a file can 

be opened from the main menu by 

clicking on the blue file with the green 

plus sign in the top right corner. Open 

Project opens a ñSelect Project 

Directoryò dialog ipce projects are 

stored as directories. A directory will be 

selected and then click ok.  If there is an 

existing file in the current directory 

using command line >> ipce (Project 

Name)  

This will open IPCE and load the 

project to its last saved point. 

2.1.1.2 Save Project 

This saves the state of the current 

project including any changes made to 

control networks. The first time a 

project is saved, the user is prompted 

with a dialog to choose a project 

location. 

2.1.1.3 Save Project As 

The user is prompted with a dialog to 

choose a new project location. 

2.1.1.4 Import 

Import options are as below  (Figure 2, 

center). The user is prompted with a 

dialog to choose the item to import. 

 

¶ Import Control Networks 

¶ Import Images 

¶ Import Shape Models 

¶ Import Templates 

2.1.1.5 Export 

Control networks and images can be 

exported from the IPCE project (Figure 

 

 

 
Figure 2: File menu (top). Import options (center) and export options (bottom). 
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2, center). Note that if there are no images or control networks in the current project these options will be 

unavailable. The user is prompted with a dialog to choose the export location. 

2.1.1.6 Close Project 

This closes the current project. IPCE remains open. 

2.1.1.7 Recent Projects  

Up to five recently opened projects will appear in 

chronological order under the Recent Projects submenu. 

These can be re-opened directly by selecting them from 

the submenu. 

2.1.1.8  Exit  

Exit closes the program. The user is prompted to save 

the current project if there are unsaved modifications. 

2.1.2 Project Menu 

The Project menu (Figure 3, top) contains options to 

rename the current project and to perform a bundle 

adjustment (Section 4) Note that a project can also be 

renamed by right clicking the project name on the 

project tree. 

2.1.3 Edit Menu 

This menu contains Undo and Redo commands (Figure 

3).  

2.1.4 View Menu 

From the View menu (Figure 3) the user can Tab or Tile 

existing views. The default view mode is to open new 

views as separate tabs in the main workspace. Each view 

can be activated by clicking the corresponding tab 

(Figure 4, top). If Tile Views is selected the display will 

look like (Figure 4, bottom). All views in IPCE can be 

undocked by clicking and dragging the view from the 

upper portion where the view title is located. The views 

can then again be redocked by clicking the box with two 

squares  in the upper right corner. Views can be 

tabbed tiled and undocked all the same time.  

When ipce is in full screen and the views are tabbed clicking the detach view button  will detach the 

view while keeping it in the same size and location making it appear as nothing has happened. This problem 

only exists while in full screen.  

 

 

 

 

 

 
Figure 3: From top to bottom: Project, Edit, View, Settings, 

and Help menus. 
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Figure 4: Top - shows the default view configuration in which each view opened is in its own tab. Bottom - shows the results of 

clicking Tile Views each is now visible in the workspace. 
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2.1.5 Settings Menu 

To be completed. Whatôs going on with this 

stuff, how to document? 

2.1.6 Help Menu 

Currently there is only one option in the Help 

menu. Selecting the 

 option 

(Figure 5, top) will change the cursor to 

either or . When hovering over an item 

that has associated Help content the cursor 

changes to . When this item is then 

clicked, a popup dialog with the help content 

appears (e.g. Figure 5, bottom). If there is no 

help content available, the cursor changes to 

.  

2.2 Project Tree View 
The project tree contains all imported data as 

well as results from bundle adjustments. 

Within the project tree, under the top level Project node, are eight distinct nodes including Control 

Networks, Images, Shapes, Target Body, Sensors, Spacecraft, Templates and Results. Each node is 

described in detail below.  

2.2.1 Project Node 

The top level project node contains all eight nodes. When opening a new project this node will be named 

Project (Figure 6, left) until the project is saved. At that point this node is renamed to the project name (Figure 

6, right). 

2.2.2 Control Networks Node 

The Control Networks Node contains all imported control networks. Multiple networks can be imported at 

the same time. All control networks imported at the same time appear under a single sub-node below the 

 
 

 
Figure 5: What's This option on Help Menu (top).Example of popup help 

content (bottom). 

  
Figure 6: Control Network import with multiple control nets in the same node (left).  Menu displayed when right-

clicking an image import node (right).  



2 USER INTERFACE 

 

 IPCE Userôs Manual  Page 2-6 

Control Networks node (Figure 6, left). The sub-nodes for each import are named e.g. controlNetworks1, 

controlNetworks2, etc. 

2.2.3 Images Node 

Under the Images node, consecutive imports are labeled 

Import1, Import2, etc. After import these can be renamed by 

double clicking the import name and typing in the desired name 

and pressing enter. To see the list of images that make up an 

import, expand the import node by clicking the arrow next to it. 

Right-clicking on an import node or a selection of images 

displays a popup context menu (Figure 7). This menu contains 

options to 1) Set Active Image List (Section 2.2.31); 2) Display 

Images in the Cube DN View (Section 2.4), 3) View Footprints 

(Section 2.5); and 4) Export Images (Section 2.1.1.5). 

2.2.3.1 The Active Image List 

If there is only one image list in the project it will default to the 

active image list and the text on the import name will turn green. 

If there are multiple imports in a project, then after right clicking 

an import the option to set that import to the active image list 

will appear. It can be seen in Figure 7 that import2 is set as the 

active image list and the text is green. Now that there are two 

imports in the project the option to set the non-active image list 

to the active image list is now available. 

 

2.2.4 Shapes Node 

The shape node will contain images that 

can be referenced by control points that 

have a point type that is controlled or fixed. 

When a new control point is created or 

edited there is an option to change the point 

type and when that is changed to either 

controlled or fixed a new option will 

appear labeled ground source. The options 

to select from in ground source will be any 

imported shape files in a drop-down menu. 

Currently the shape files are 2.5D DEMs 

(digital Elevation Models) located in 

/usgs/cpkgs/isis3/data/base/dems/. In the 

future this will include true 3D objects (e.g. 

TINs, NAIF plate models, etc.). 

 

Ground Source- Will be an image cube can used as seen in (Figure 9)  

 
Figure 7: This shows import2 as the active image 

list and now import1 has the option the be set as 

the active image list If there is only one import in 

the project by defualt it is the active image list and 

Set Active Image List will not be an option.  

 
Figure 8: Project tree after a shape model is imported. 
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Radius source ï This will be a digital elevation model 

(DEM) and with latitude and longitude from the ground 

source file an accurate radius can be obtained from the 

Z coordinate on the DEM. 

 

 

2.2.5 Target Body Node, Sensors Node, 
Spacecraft Node 

This is auto 

populated based on 

the data contained 

inside the cube 

labels (Figure 10). For every different target body sensor and spacecraft 

there will be one generated in the corresponding nodes. This image 

shows different nodes based off of data contained within the three image 

imports. If an individual node is right clicked on there is a get info option 

which will pull up a page of useful info on the given item.  

¶ In the current version Sensors displays (spacecraft/Sensor) ex 

Apollo/Metric and spacecraft is left empty. 

2.2.6 Templates Node 

To be completed.  

After templates are imported they can be right clicked on and then select edit template to edit. In (Figure 

13) the editing area can be seen after edits are complete click Save Changes to keep edits there is also a 

Save Changes As option. The editor can be closed or undocked with the small x or square button in the top 

right corner.  

2.2.6.1 Map Templates 

Map templates can be found at /usgs/cpkgs/isis3/data/base/templates/maps.  Map templates are used for 

projecting flat images to their appropriate body shape and defining their location as well as resolution of 

the images. Templates are used in isis3 programs such as cam2map and map2map if no template is 

provided a list of where default values will come from can be seen below Figure 11.  

 

In IPCE, the maps node is present to have multiple map templates imported in order to change quickly 

between different options to obtain the desired results. (currently templates can be imported and saved but 

not used unless reloaded into the footprint view map tool)  

 

 
Figure 9 Image showing the use of a shape model when 

creating a new point in the control point editor 

 
Figure 10 Sensors/Spacecraft populated 

in the project tree from cube lablel 

 
Figure 11: Default  parameters for map templates 


















































